Individual-Based Model for Growth of Young-of-the-Year Walleye: A Piece of the Recruitment Puzzle.
Young-of-the-year (YOY) walleye (Stizostedion vitreum vitreum) growth is a vital step in walleye recruitment. An individual-based model (IBM) was developed to describe the growth of YOY walleye in Oneida Lake (New York, USA) and Lake Mendota (Wisconsin, USA). In Oneida Lake the only prey species included in the model was yellow perch (Perca flavescens), whereas both yellow perch and bluegill (Lepomis macrochirus) were prey species in the model for Lake Mendota. IBM predictions for length frequencies of the YOY walleye population at the end of the growing season showed good agreement with observed length frequencies. A theoretical relationship was derived between the encounter rate, @l, used in the IBM and the half-saturation constant, k, used in a type II functional response model. Estimates of k from the two models showed good agreement, thus corroborating the value of ° chosen for the IBM application to Oneida Lake. The mean length of the YOY walleye cohort and the percentage of larger (@> 175 mm in total length) walleyes in the cohort at the end of the growing season were most sensitive to gross growth efficiency, bioenergetics parameters for maximum daily consumption by walleyes, and the ratio of prey length to predator length at which the prey is susceptible to predation. In Lake Mendota the vulnerability of bluegills to predation by YOY walleyes was especially important in determining the growth of walleyes during their first growing season. The IBM approach was valuable for modeling those stages of life history in which characteristics of the individual were critical in determining recruitment.